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US 7,984,933 B2 
1. 

MULTI-USE TOROUE FITTING AND 
COMPRESSIBLE FERRULE 

BACKGROUND OF THE INVENTION 

Embodiments of the present invention generally relate to 
assemblies comprising a torque fitting, a length of tubing, and 
a compressible ferrule used to secure an end of the length of 
tubing to a port of a fluid manifold, a fluid valve assembly, a 
fluid container, or other type of fluid-handling device in a 
Substantially leak-proofmanner. Generally, the configuration 
of the fitting prevents over-tightening or over-compression of 
the compressible ferrule compressed between the fitting and 
the fluid-handling device to which the assembly is applied 
while ensuring sufficient compression of the ferrule between 
the fitting and the port of the fluid-handling device. 

BRIEF SUMMARY OF THE INVENTION 

In accordance with one embodiment of the present inven 
tion, the torque fitting comprises a threaded body portion, a 
torque-limiting body portion, and a channel. The threaded 
body portion and the torque-limiting body portion typically 
are arranged substantially concentrically along alongitudinal 
axis of the fitting. The channel is oriented along this longitu 
dinal axis of the fitting and defines a cross-sectional area 
Sufficient to accommodate a length of tubing along the axis. 
The threaded body portion comprises a compressing edge on 
the underside of the threaded body portion and a mechanical 
thread defining a compressive direction of rotation and a 
decompressive direction of rotation. 
The threaded body portion and the torque-limiting body 

portion are configured Such that when torque below a thresh 
old level is applied to the torque-limiting body portion, rota 
tion of the torque-limiting body portion in the compressive 
direction of rotation forces the threaded body portion to rotate 
with the torque-limiting body portion. Further, the threaded 
body portion and the torque-limiting body portion generally 
are configured such that when torque above the threshold 
level is applied to the torque-limiting body portion, rotation of 
the torque-limiting body portion in the compressive direction 
of rotation fails to force the threaded body portion to rotate 
with the torque-limiting body portion. 

The threaded body portion and the torque-limiting body 
portion generally are further configured such that the rotation 
of the torque-limiting body portion in the decompressive 
direction of rotation forces the threaded body portion to rotate 
with the torque-limiting body portion, regardless of the level 
of torque applied to the body portion. 
The length of tubing is accommodated by the channel of 

the torque fitting. The compressible ferrule is applied to an 
end of the length of tubing such that the compressible ferrule 
is positioned to cooperate with the torque fitting to prevent 
Substantial fluid leakage when the assembly is applied to a 
fluid-handling device. 

In accordance with another embodiment of the present 
invention, threaded body portion comprises a compressing 
edge on the underside of the threaded body portion. One of the 
threaded body portion or the torque-limiting body portion of 
the fitting comprises a lever, while the other body portion 
comprises an abutment. The lever comprises a first arresting 
Surface and a yielding Surface, while the abutment comprises 
a second arresting Surface and an engaging Surface. The lever 
and the abutment are configured Such that the yielding Surface 
of the lever and the engaging Surface of the abutment engage 
when torque below a threshold level is applied in rotating the 
torque-limiting body portion in a compressive direction of 
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2 
rotation. The lever and the abutment are further configured 
Such that the engaging Surface contacts the yielding Surface 
and sufficiently deflects the lever to allow the lever to bypass 
the abutment when torque above the threshold level is applied 
in rotating the torque-limiting body portion in the compres 
sive direction of rotation. This deflection of the lever by the 
abutment causes the lever to flex toward the body portion 
comprising the lever and away from the body portion com 
prising the abutment. The lever preferably is configured with 
a degree of elasticity sufficient to enable repetitive flexion of 
the lever. Meanwhile, the first and second arresting surfaces 
are configured to arrest relative rotation between the threaded 
body portion and the torque-limiting body portion when 
engaged. This engagement of the first and second arresting 
surfaces forces the threaded body portion to rotate with the 
torque-limiting body portion when torque is applied to the 
torque-limiting body portion in a decompressive direction of 
rotation. The length of tubing is accommodated by the chan 
nel of the torque fitting. The compressible ferrule is applied to 
an end of the length of tubing such that the compressible 
ferrule is positioned to cooperate with the torque fitting to 
prevent substantial fluid leakage when the assembly is 
applied to a fluid-handling device. 

Accordingly, it is an object of the present invention to 
present an assembly comprising a multi-use torque fitting, a 
length of tubing, and a compressible ferrule that may be used 
to couple the length of tubing to a fluid-handling device. 
Other objects of the present invention will be apparent in light 
of the description of the invention embodied herein. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

The following detailed description of specific embodi 
ments of the present invention can be best understood when 
read in conjunction with the following drawings, where like 
structure is indicated with like reference numerals and in 
which: 

FIG. 1 is an illustration of an embodiment of a torque fitting 
according to the present invention comprising a threaded 
body portion, a torque-limiting body portion, and a channel; 

FIG. 2 is an illustration of an embodiment of a torque fitting 
and a length of tubing according to the present invention; 

FIG.3 is an illustration of an embodiment of a torque fitting 
according to the present invention wherein an engagement 
between an abutment and a lever forces the threaded body 
portion to rotate in a compressive direction of rotation with 
the torque-limiting body portion; 

FIG. 4 is an illustration of an embodiment of a torque fitting 
according to the present invention wherein a deflection of the 
lever by the abutment fails to force the threaded body portion 
to rotate in a compressive direction of rotation with the 
torque-limiting body portion; 

FIG.5 is an illustration of an embodiment of a torque fitting 
according to the present invention wherein engagement 
between the abutment and the lever forces the threaded body 
portion to rotate in a decompressive direction of rotation with 
the torque-limiting body portion; 

FIGS. 6A-6C are illustrations of an embodiment of an 
assembly according to the present invention wherein the 
assembly comprises a compressible collared ferrule: 

FIGS. 7A-7C are illustrations of another embodiment of an 
assembly according to the present invention wherein the 
assembly comprises a compressible sleeved ferrule; 

FIG. 8 is an illustration of another embodiment of an 
assembly according to the present invention wherein the 
assembly comprises a compressible inverted cone ferrule: 
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FIG. 9 is an illustration of another embodiment of an 
assembly according to the present invention wherein the 
assembly comprises a compressible insert ferrule; 

FIG. 10 is an illustration of another embodiment of an 
assembly according to the present invention wherein the 
assembly comprises a fluid-handling device; and 

FIG.11 is an illustration of another embodimentofa torque 
fitting according to the present invention wherein an engage 
ment between an abutment and a lever forces the threaded 
body portion to rotate with the torque-limiting body portion 
and wherein a deflection of the lever by the abutment fails to 
force the threaded body portion to rotate with the torque 
limiting body portion. 

DETAILED DESCRIPTION 

Generally, embodiments of the present invention relate to 
an assembly that comprises a torque fitting, a length of tubing, 
and a compressible ferrule. As shown in FIG. 10, the assem 
bly 1 uses a torque fitting 10 and a compressible ferrule 80 to 
secure in a substantial leak-proof manner a length of tubing 
50 to a port 122 of a fluid manifold, a fluid valve assembly, a 
fluid container, or other type of fluid-handling device 120. 
The compressible inverted cone ferrule 80 is shown in FIG.10 
for illustrative purposes only and it is contemplated that 
another compressible ferrule configured to secure in a Sub 
stantial leak-proof manner a length of tubing 50 to a port 122 
of a fluid-handling device 120 may replace the compressible 
inverted cone ferrule 80. Further, it is contemplated that, 
according to one embodiment, the assembly comprises a 
fluid-handling device comprising a port in addition to the 
fitting, the length of tubing, and the compressible ferrule. The 
compressible ferrule generally is positioned to cooperate with 
the torque fitting to prevent Substantial fluid leakage at a 
ferrule/port interface. 

Referring to FIGS. 1-5 and 11, the torque fitting 10 of 
assembly 1 generally comprises a threaded body portion 20, 
a torque-limiting body portion 30, and a channel 40. The 
threaded body portion 20 and the torque-limiting body por 
tion 30 typically are arranged Substantially concentrically 
along a longitudinal axis 12 of the fitting 10. The channel 40 
is oriented along this longitudinal axis 12 of the fitting 10 and 
defines a cross-sectional area sufficient to accommodate a 
length of tubing 50 along this axis 12. As shown in FIG. 1, 
channel 40 of the torque fitting 10 extends through the torque 
fitting 10 from a first opening 21 defined in the threaded body 
portion 20 to a second opening 23 defined in the threaded 
body portion 20. The threaded body portion 20, meanwhile, 
generally comprises a mechanical thread 22 defining a com 
pressive direction of rotation, as shown by the clockwise 
directional arrow depicted in FIGS. 3 and 4, and a decom 
pressive direction of rotation, as shown by the counter-clock 
wise directional arrow depicted in FIG. 5. 
As will be described in detail with FIGS. 3-5 and 11 below, 

the threaded body portion 20 and the torque-limiting body 
portion 30 generally are configured such that when torque 
below a threshold level is applied to the torque-limiting body 
portion 30, rotation of the torque-limiting body portion 30 in 
the compressive direction of rotation forces the threaded body 
portion 20 to rotate with the torque-limiting body portion 30. 
Therefore, the fitting 10 rotates in the compressive direction 
of rotation Such that the fitting 10 may compress a compress 
ible ferrule positioned between the fitting 10 and another 
object, e.g., a port of a fluid-handling device. When, however, 
torque above the threshold level is applied to the torque 
limiting body portion 30, rotation of the torque-limiting body 
portion 30 in the compressive direction of rotation fails to 
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4 
force the threaded body portion 20 to rotate with the torque 
limiting body portion 30. Here, as torque above the threshold 
level is applied, only the torque-limiting body portion 30 of 
the fitting 10 continues to rotate in the compressive direction 
of rotation, while the threaded body portion 20 fails to rotate, 
thereby precluding any further compression of the compress 
ible ferrule. This configuration of the fitting 10 precludes 
substantial fluid leakage at a ferrule/port interface. 

Fluid leakage at the ferrule/port interface and/or premature 
ferrule degradation may occur if a fitting is over-tightened or 
if the compressible ferrule is over-compressed. More specifi 
cally, the compressible ferrule may deform, crack, or other 
wise degrade if too much compression is applied to it by the 
fitting. Alternatively, fluid leakage may occur if a fitting is 
under-tightened, resulting in an under-compression of the 
compressible ferrule. Additionally, over-compression of the 
compressible ferrule may occur if a fitting is over-tightened, 
resulting in disruption of fluid flow through the tubing. More 
particularly, if the compressible ferrule is over compressed, it 
compresses the tubing and reduces the diameter of the inter 
nal channel of the tubing, causing the disruption of fluid flow 
through the tubing. 
The fitting 10 of the present invention, described in greater 

detail below, is configured to prevent over-compression of the 
ferrule while ensuring sufficient compression of the ferrule to 
prevent Substantial fluid leakage. The configuration of the 
fitting 10 enables the torque-limiting body portion 30 to force 
the rotation of the threaded body portion 20 to a point where 
sufficient compression is applied to the compressible ferrule 
without compromising the integrity of the ferrule or allowing 
fluid to bypass the ferrule. The fitting 10 allows auser to rotate 
the torque-limiting body portion 30 in the compressive direc 
tion of rotation until it fails to force the threaded body portion 
20 to rotate with the torque-limiting body portion 30. The 
fitting 10 is configured such that the appropriate amount of 
compression is reached at the point at which the torque 
limiting body portion 30 fails to force the threaded body 
portion 20 to rotate with it in the compressive direction of 
rotation. This condition will be readily apparent to the user as 
a significant drop in rotational resistance in the torque-limit 
ing body portion 30 will occur. As will be understood from the 
detailed description of the particular embodiment of the fit 
ting presented below, the user may also note an audible click 
once the appropriate amount of compression is reached. 
The threaded body portion 20 and the torque-limiting body 

portion 30 generally are further configured such that rotation 
of the torque-limiting body portion 30 in the decompressive 
direction of rotation forces the threaded body portion 20 to 
rotate with the torque-limiting body portion 30, regardless of 
the level of torque applied to the body portion 30. Therefore, 
the threaded body portion 20 and the torque-limiting body 
portion 30 both rotate together in the decompressive direction 
of rotation. 
As depicted in FIGS. 3-5 and 11, the threaded body portion 

20 comprises a lever 60 and the torque-limiting body portion 
30 comprises an abutment 70. The lever 60 comprises a first 
arresting Surface 62 and a yielding Surface 64, while the 
abutment 70 comprises a second arresting surface 72 and an 
engaging Surface 74. Referring to FIG.3, the yielding Surface 
64 and the engaging Surface 74 are configured to engage such 
that when torque below the threshold level is applied to the 
torque-limiting body portion 30, the engagement of the yield 
ing Surface 64 and the engaging Surface 74 forces the threaded 
body portion 20 to rotate with the torque-limiting body por 
tion 30. This condition remains until the appropriate amount 
of compression is applied to the compressible ferrule. 
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Specifically, as is illustrated in FIGS. 3 and 4, the engaging 
surface 74 contacts the yielding surface 64 and deflects the 
lever 60 when torque is applied in rotating the torque-limiting 
body portion 30 in the compressive direction of rotation. In 
the illustrated embodiment, this deflection of the lever 60 by 
the abutment 70 causes the lever 60 to flex toward the 
threaded body portion 20 and away from the torque-limiting 
body portion 30. The degree of this deflection will vary 
depending upon the torque applied in rotating the torque 
limiting body portion 30 in the compressive direction of rota 
tion. FIG.3 illustrates a condition where the degree of deflec 
tion is minimaland, as such, the torque-limiting body portion 
30 will force the threaded body portion 20 to rotate with it in 
the compressive direction of rotation. FIG. 4 illustrates a 
condition where the amount of torque applied to the torque 
limiting body portion has reached or exceeded a threshold 
level of torque. Under this condition, the torque-limiting body 
portion 30 will not force the threaded body portion 20 to 
rotate with it in the compressive direction of rotation because 
the lever 60 deflects an amount sufficient to allow the lever 60 
to bypass abutment 70. The torque-limiting body portion 30 
rotates substantially freely around the threaded body portion 
20 in the compressive direction of rotation once the lever 60 
has bypassed the abutment 70. The lever 60 is preferably 
provided with a degree of elasticity that is sufficient to enable 
repetitive deflection of the lever 60. As FIGS. 3 and 4 clearly 
show, when the lever 60 is deflected by flexing an amount 
sufficient to allow the lever 60 to bypass the abutment 70, 
there is no resultant change in the cross-sectional area of the 
channel 40. 
The fitting 10 is configured such that the amount of com 

pression applied to the compressible ferrule is established by 
the size and shape of the abutment 70 and the size, shape, and 
rigidity of the lever 60. Specific examples of means for tai 
loring the degree of torque that can be applied to the threaded 
body portion are given below. However, it is noted that those 
practicing the present invention should appreciate that a wide 
array of lever and abutment characteristics can be configured 
to tailor the amount of torque that can be applied to the 
threaded body portion. 

For example, the rigidity of the lever 60, which can be a 
function of many factors (composition, size, shape, orienta 
tion, thickness, etc.), can be tailored to determine the amount 
of torque that can be applied to the threaded body portion 20 
via the torque-limiting body portion 30. The less rigid the 
configuration of the lever 60, the lower the threshold level of 
torque applied. The more rigid the configuration of the lever 
60, the higher the threshold level of torque applied. Once the 
threshold level of torque is exceeded, the engagement 
between the yielding Surface 64 and the engaging Surface 74 
is lost such that the lever 60 bypasses the abutment 70 and no 
further compression can be applied to the compressible fer 
rule. 
As a further example, the degree to which the abutment 70 

protrudes from the otherwise uniform surface of the body 
portion carrying the abutment 70 and the degree to which the 
yielding surface 64 of the lever 60 extends into the corre 
sponding depth dimension defined by the abutment 70 can 
also be tailored to determine the amount of torque that can be 
applied to the threaded body portion 20. As noted above, a 
given degree of deflection is required for the lever 60 to 
bypass the abutment 70. Those practicing the present inven 
tion can configure the fitting 10 to permit application of a 
relatively large degree of torque by providing a relatively 
large abutment 70 and configuring the lever 60 to protrude a 
relatively large extent into the depth defined by the abutment. 
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6 
In contrast, a smaller abutment 70 or a smaller lever protru 
sion will permit application of a relatively low degree of 
torque. 
As shown in FIG. 5, the engagement of the first and second 

arresting surfaces 62, 72 forces the threaded body portion 20 
to rotate with the torque-limiting body portion 30 when the 
torque-limiting body portion 30 rotates in the decompressive 
direction of rotation. Stated differently, the first and second 
arresting surfaces 62, 72 are configured to arrest relative 
rotation between the threaded body portion 20 and the torque 
limiting body portion 30 when the arresting surfaces 62, 72 
are engaged. 

In defining the present invention, reference is made to a 
condition where the lever 60 bypasses the abutment 70. This 
recitation should not be taken to require that the torque lim 
iting body portion 30 comprises the lever 60. Rather, the 
bypass condition is merely utilized herein to relate to a con 
dition of relative motion between the lever 60 and abutment 
70, whena threshold level of torque is reached, without regard 
to which body portion comprises the lever 60. It is further 
contemplated by the present invention that the threaded body 
portion 20 may comprise the abutment 70, while the torque 
limiting body portion 30 may comprise the lever 60. The 
present invention also contemplates that a body portion of the 
fitting 10 may comprise more than one lever 60, while the 
other body portion of the fitting 10 may comprise more than 
one abutment 70. Further, the threaded body portion 20 may 
be configured such that the mechanical thread 22 may be 
positioned on an exterior Surface, an interior Surface, or both, 
of the threaded body portion 20. It is contemplated that the 
embodiment illustrated in FIG. 11 is simply a variation from 
the embodiment shown in FIGS. 3-5, but that operates in 
much the same way as that described herein with respect to 
FIGS. 3-5. 

Referring again to FIGS. 1 and 2, the threaded body portion 
20 of the fitting 10 may further comprise an end that com 
prises a compressing edge 24. This compressing edge 24 may 
be configured as comprising a flat face on the underside of the 
threaded body portion 20, as shown in FIG.9, as comprising 
an inverted bore, as shown in FIGS. 6B, 7B, and 7C, or as 
comprising a divergent inverted face, as shown in FIGS. 8 and 
10. AS Such, the compressing edge 24 may be configured to 
cooperate with a compressible ferrule applied to an end of the 
length of tubing 50. 

FIGS. 6B-10 illustrate various embodiments of an assem 
bly 1 comprising a torque fitting 10, a length of tubing 50, and 
a compressible ferrule. As shown in FIGS. 6B-10, the length 
of tubing 50 is accommodated by the channel 40 of the torque 
fitting 10 and a compressible ferrule is applied to an end of the 
length of tubing 50 such that the compressible ferrule is 
positioned to cooperate with the torque fitting 10 to prevent 
Substantial fluid leakage when the assembly 1 is applied to a 
fluid-handling device 120. As shown in FIG. 10, as the fitting 
10 rotates in the compressive direction of rotation, it com 
presses the compressible ferrule 80 against a surface of the 
port 122 of the fluid-handling device 120. The compression of 
the compressible ferrule by the fitting 10 generally is enabled 
by the port's composition of a threaded surface 124 that 
corresponds with the mechanical thread 22 of the threaded 
body portion 20. As used herein, "compressible ferrule' 
means any sealing device compressible to a degree sufficient 
to prevent substantial fluid leakage about the ferrule itself 
and/or an end of a length of tubing when the assembly 1 is 
applied to a fluid-handling device. For example, but not by 
way of limitation, the compressible ferrule may be a cone 
ferrule, an inverted cone ferrule, a collared ferrule, a sleeved 
ferrule, an insert ferrule, a gasket, an o-ring, or other com 
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pressible sealing device, or combinations thereof. The com 
pressible ferrule generally is configured such that at least a 
portion of the compressible ferrule is radially compressible 
under a degree of compression. It is contemplated, however, 
that the compressible ferrule may also, or alternatively, be 
configured such that at least a portion of the compressible 
ferrule compresses other than radially when under a degree of 
compression. 

According to one embodiment, shown in FIGS. 6A-6C, the 
assembly 1 comprises a compressible collared ferrule 90. The 
compressible collared ferrule 90 may comprise a lock ring 92, 
a compressible body portion 94, a compressible flared end 
portion 96, and a channel 98. The channel 98 defines a cross 
sectional area Sufficient to accommodate the length of tubing 
50. The lock ring 92, meanwhile, is configured to clamp about 
an exterior surface of the compressible body portion 94 with 
the application of an appropriate degree of compression Such 
that the compressible body portion 94 grips an exterior sur 
face of the length of tubing 50. This degree of compression 
generally is sufficient to cause the body portion 94 to grip the 
exterior surface of the length of tubing 50, but insufficient to 
cause the channel 56 of the length of tubing 50 to collapse. 
The gripping of the length of tubing 50 localizes the com 
pressible ferrule 90 to the area of the length of tubing 50 to 
which the ferrule 90 is applied to prevent substantial fluid 
leakage about the compressible ferrule 90 and/or the length of 
tubing 50 when the assembly 1 is applied to a fluid-handling 
device 120. 
As such, the assembly 1, shown in FIGS. 6B and 6C, is 

configured such that the end 54 of the length of tubing 50 is 
accommodated by the channel 98 of the compressible col 
lared ferrule 90. The lock ring 92 is clamped about the exte 
rior surface of the compressible body portion 94 such that the 
compressible body portion 94 grips the exterior surface of the 
end 54 of the length of tubing 50. Further, the compressible 
collared ferrule 90 is positioned such that the lock ring 92 and 
the compressing edge 24 of the threaded body portion 20 of 
the torque fitting 10 cooperate to compress the compressible 
flared end portion 96 of the compressible ferrule 90 to prevent 
Substantial fluid leakage when the assembly 1 is applied to a 
fluid-handling device. 

According to another embodiment, shown in FIGS. 
7A-7C, the assembly 1 comprises a compressible sleeved 
ferrule 100. The compressible sleeved ferrule 100 generally 
comprises a casing 102, a compressible portion 104, and a 
channel. The casing 102 may be configured to encase a Sub 
stantial portion of the compressible portion 104 and to engage 
the exterior surface of the length of tubing 50 such that the 
compressible portion 104 grips the exterior surface of the 
length of tubing 50. As shown in FIG. 7B, the casing 102 may 
comprise a barb 103, or other cutting, device, that is config 
ured to cut a groove 58 into the exterior surface of the length 
of tubing 50. Once the groove 58 is cut into the exterior 
surface of the length of tubing 50, the barb 103 generally 
catches in the groove 58 such that the casing 102 is securely 
engaged to the length of tubing 50. As also shown in FIG.7B, 
the compressible portion 104 of the compressible sleeved 
ferrule 100 comprises a compressible sealing end 106 
exposed from the casing 102. Meanwhile, the channel defines 
a cross-sectional area Sufficient to accommodate the length of 
tubing 50. 

FIGS. 7A-7C illustrate that the assembly 1 is configured 
such that the end 54 of the length of tubing 50 is accommo 
dated by the channel of the compressible sleeved ferrule 100 
and the casing 102 of the compressible ferrule 100 is engaged 
to the end 54 of the length of tubing 50. Thereby, the com 
pressible ferrule 100 is positioned such that the casing 102 of 
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8 
the compressible ferrule 100 and the compressing edge 24 of 
the threaded body portion 20 of the torquefitting 10 cooperate 
to compress the compressible sealing end 106 of the com 
pressible portion 104 of the compressible ferrule 100 to pre 
vent substantial fluid leakage when the assembly 1 is applied 
to a fluid-handling device. 

According to another embodiment, shown in FIG. 8, the 
assembly 1 comprises a compressible inverted cone ferrule 
80. Here, the assembly 1 is configured such that the compress 
ible ferrule 80 comprises a cone-shaped portion 82, a sealing 
portion 84, and a channel defining a cross-sectional area 
sufficient to accommodate the length of tubing 50. The 
assembly 1 further is configured such that the end 54 of the 
length of tubing 50 is accommodated by the channel of the 
compressible ferrule 80. An end of the channel 40 of the 
torque fitting 10 adjacent to the compressing edge 24 of the 
threaded body portion 20 is configured to accommodate at 
least a portion of the cone-shaped portion 82 of the compress 
ible ferrule 80. Thereby, the compressible ferrule 80 is posi 
tioned to cooperate with the torque fitting 10 to compress the 
cone-shaped portion 82 of the compressible ferrule 80 to grip 
the end 54 of the length of tubing 50 and to compress the 
sealing portion 84 of the compressible ferrule 80 to prevent 
Substantial fluid leakage when the assembly 1 is applied to a 
fluid-handling device, as illustrated in FIG. 10. 

According to yet another embodiment, shown in FIG. 9. 
the assembly 1 comprises a compressible insert ferrule 110. 
The assembly 1 is configured such that the compressible 
insert ferrule 110 comprises an inserting portion 112, a cou 
pling portion 114, a compressible portion 116, a rim 118 
defining a separation between the inserting portion 112 and 
the coupling portion 114, and a channel 119 oriented along 
the longitudinal axis of the compressible insert ferrule 110. 
The inserting portion 112 of the compressible ferrule 110 is 
inserted into a channel 56 at the end 54 of the length of tubing 
50, while the coupling portion 114 of the compressible ferrule 
110 is positioned to couple the length of tubing 50 to a 
fluid-handling device. The channel 119 of the compressible 
ferrule 110 is configured to permit the passage of fluids there 
through. Thereby, fluids may pass from a fluid-handling 
device coupled to the compressible ferrule 110, through the 
channel 119 of the ferrule 110, and into the channel 56 of the 
length of tubing 50, and, alternatively, fluids may pass in the 
opposite direction from the channel 56 of the length of tubing 
50, through the channel 119 of the ferrule 110, and into a 
fluid-handling device. The compressible portion 116 of the 
compressible ferrule 110 is positioned about an exterior sur 
face of the coupling portion 114 and abutting Substantially 
against the rim 118. The rim 118, meanwhile, is positioned to 
cooperate with the compressing edge 24 of the threaded body 
portion 20 of the torque fitting 10 to compress the compress 
ible portion 116 to prevent substantial fluid leakage when the 
assembly 1 is provided to a fluid-handling device. 

It is contemplated that one or a combination of any variet 
ies of compressible ferrules may be incorporated into 
embodiments of the assemblies of the present invention. The 
embodiments described herein are not intended to be limiting 
and the assemblies defined by the appended claims are not to 
be limited in construction to the compressible ferrules 
described herein and/or illustrated in the accompanying fig 
U.S. 

It is noted that terms like “generally' and “typically' are 
not utilized herein to limit the scope of the claimed invention 
or to imply that certain features are critical, essential, or even 
important to the structure or function of the claimed inven 
tion. Rather, these terms are merely intended to highlight 
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alternative or additional features that may or may not be 
utilized in a particular embodiment of the present invention. 

For the purposes of describing and defining the present 
invention it is noted that the term “assembly' is utilized herein 
to represent a combination of components and individual 
components, regardless of whether the components are com 
bined with other components. For example, an “assembly' 
according to the present invention may comprise a fluid mani 
fold having a port and a gasket, o-ring, or other sealing device 
in addition to a torque fitting 10 according to the present 
invention, a length of tubing 50, and a compressible ferrule. 

For the purposes of describing and defining the present 
invention it is noted that the terms “substantial and “substan 
tially are utilized herein to represent the inherent degree of 
uncertainty that may be attributed to any quantitative com 
parison, value, measurement, or other representation. The 
terms “substantial” and “substantially' are also utilized 
herein to represent the degree by which a quantitative repre 
sentation may vary from a stated reference without resulting 
in a change in the basic function of the Subject matteratissue. 

Having described the invention in detail and by reference to 
specific embodiments thereof, it will be apparent that modi 
fications and variations are possible without departing from 
the scope of the invention described herein and defined in the 
appended claims. More specifically, although some aspects of 
the present invention may be identified herein as preferred or 
particularly advantageous, it is contemplated that the present 
invention is not necessarily limited to these preferred aspects 
of the invention. 

What is claimed is: 
1. An assembly comprising a torque fitting, a length of 

tubing, and a compressible ferrule, wherein: 
the torque fitting comprises a threaded body portion, a 

torque-limiting body portion, and a channel; 
the threaded body portion and the torque-limiting body 

portion are arranged concentrically along a longitudinal 
axis of the torque fitting: 

the channel of the torque fitting extends through the torque 
fitting from a first opening defined in the threaded body 
portion to a second opening defined in the threaded body 
portion; 

the channel of the torque fitting is oriented along the lon 
gitudinal axis of the torque fitting and defines a cross 
sectional area Sufficient to accommodate the length of 
tubing along the longitudinal axis; 

the threaded body portion comprises a compressing edge 
on the underside of the threaded body portion adjacent to 
the second opening and a mechanical thread defining a 
compressive direction of rotation and a decompressive 
direction of rotation; 

the threaded body portion and the torque-limiting body 
portion are configured Such that, 
below a threshold level of torque applied to the torque 

limiting body portion, rotation of the torque-limiting 
body portion in the compressive direction of rotation 
forces the threaded body portion to rotate with the 
torque-limiting body portion, 

above the threshold level of torque applied to the torque 
limiting body portion, rotation of the torque-limiting 
body portion in the compressive direction of rotation 
fails to force the threaded body portion to rotate with 
the torque-limiting body portion, such that the torque 
limiting body portion continues to rotate in the com 
pressive direction of rotation but the threaded body 
portion fails to rotate, and 
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10 
rotation of the torque-limiting body portion in the 

decompressive direction of rotation forces the 
threaded body portion to rotate with the torque-limit 
ing body portion, 

one of the threaded body portion or the torque-limiting 
body portion comprises a lever having a first arresting 
Surface and a yielding Surface, and the other of the 
threaded body portion or the torque-limiting body por 
tion comprises an abutment having a second arresting 
Surface and an engaging Surface; 

the lever and the abutment are configured such that, when 
torque above the threshold level is applied by rotating 
the torque-limiting body portion in the compressive 
direction of rotation, the engaging Surface contacts the 
yielding surface, the lever flexes toward the body portion 
comprising the lever and away from the body portion 
comprising the abutment, and the lever bypasses the 
abutment; 

the length of tubing is accommodated by the channel of the 
torque fitting, such that the length of tubing extends 
through both the first opening and the second opening; 
and 

the compressible ferrule is applied to an end of the length of 
tubing such that the compressible ferrule is positioned to 
cooperate with the compressing edge to prevent fluid 
leakage when the assembly is applied to a fluid-handling 
device. 

2. The assembly of claim 1, wherein the lever and the 
abutment are configured such that the engaging Surface and 
the yielding surface engage when torque below the threshold 
level is applied in rotating the torque-limiting body portion in 
the compressive direction of rotation. 

3. The assembly of claim 1, wherein the first arresting 
surface of the lever and the second arresting surface of the 
abutment are configured to engage such that rotation of the 
torque-limiting body portion in the decompressive direction 
of rotation forces the threaded body portion to rotate with the 
torque-limiting body portion. 

4. The assembly of claim 1, wherein the mechanical thread 
is positioned on an exterior surface of the threaded body 
portion. 

5. The assembly of claim 1, wherein: 
the assembly further comprises a fluid-handling device 

comprising a port; and 
the compressible ferrule is positioned to cooperate with the 

torque fitting to prevent fluid leakage at a ferrule/port 
interface. 

6. The assembly of claim 1, wherein the assembly is con 
figured such that: 

the compressible ferrule comprises a cone-shaped portion, 
a sealing portion, and a channel defining a cross-sec 
tional area Sufficient to accommodate the length of tub 
1ng 

the end of the length of tubing is accommodated by the 
channel of the compressible ferrule; and 

an end of the channel of the torque fitting adjacent to the 
compressing edge of the threaded body portion is con 
figured to accommodate at least a portion of the cone 
shaped portion of the compressible ferrule such that the 
compressible ferrule is positioned to cooperate with the 
torque fitting to compress the cone-shaped portion of the 
compressible ferrule to grip the end of the length of 
tubing and to compress the sealing portion of the com 
pressible ferrule to prevent fluid leakage when the 
assembly is applied to the fluid-handling device. 
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7. The assembly of claim 1, wherein: 
the compressible ferrule comprises a lock ring, a compress 

ible body portion, a compressible flared end portion, and 
a channel; 

the lock ring is configured to clamp about an exterior 5 
surface of the compressible body portion such that the 
compressible body portion grips an exterior Surface of 
the length of tubing; and 

the channel of the compressible ferrule defines a cross 
sectional area Sufficient to accommodate the length of 
tubing. 

8. The assembly of claim 7, wherein the assembly is con 
figured such that: 

the end of the length of tubing is accommodated by the 
channel of the compressible ferrule: 

the lock ring is clamped about the exterior surface of the 
compressible body portion such that the compressible 
body portion grips the exterior surface of the end of the 
length of tubing; and 

the compressible ferrule is positioned such that the lock 
ring of the compressible ferrule and the compressing 
edge of the threaded body portion of the torque fitting 
cooperate to compress the compressible flared end por 
tion of the compressible ferrule to prevent fluid leakage 
when the assembly is applied to the fluid-handling 
device. 

9. The assembly of claim 1, wherein: 
the compressible ferrule comprises a casing, a compress 

ible portion, and a channel; 
the casing is configured to encase a substantial portion of a 

compressible portion and to engage the exterior Surface 
of the length of tubing such that the compressible por 
tion grips the exterior Surface of the length of tubing; 

the compressible portion comprises a compressible sealing 
end exposed from the casing; and 

the channel of the compressible ferrule defines a cross 
sectional area Sufficient to accommodate the length of 
tubing. 

10. The assembly of claim 9, wherein the assembly is 
configured such that: 

the end of the length of tubing is accommodated by the 
channel of the compressible ferrule: 

the casing of the compressible ferrule is engaged to the end 
of the length of tubing: 

the compressible ferrule is positioned Such that the casing 
of the compressible ferrule and the compressing edge of 
the threaded body portion of the torque fitting cooperate 
to compress the compressible sealing end of the com 
pressible portion of the compressible ferrule to prevent 
fluid leakage when the assembly is applied to the fluid 
handling device. 

11. The assembly of claim 1, wherein the assembly is 
configured such that: 

the compressible ferrule comprises an inserting portion, a 
coupling portion, a compressible portion, a rim defining 
a separation between the inserting portion and the cou 
pling portion, and a channel oriented along the longitu 
dinal axis of the compressible ferrule: 

the inserting portion of the compressible ferrule is inserted 
into a channel at the end of the length of tubing; 

the coupling portion of the compressible ferrule is posi 
tioned to couple the length of tubing to the fluid-han 
dling device; 

the channel of the compressible ferrule is configured to 
permit the passage of fluids therethrough; 
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12 
the compressible portion of the compressible ferrule is 

positioned about an exterior Surface of the coupling 
portion and abuts the rim; and 

the rim is positioned to cooperate with the compressing 
edge of the threaded body portion of the torque fitting to 
compress the compressible portion to prevent fluid leak 
age when the assembly is provided to the fluid-handling 
device. 

12. The assembly of claim 1, wherein the compressible 
ferrule is configured Such that at least a portion of the com 
pressible ferrule is radially compressible under a degree of 
compression. 

13. The assembly of claim 1, wherein the threaded body 
portion comprises the lever and the torque-limiting body por 
tion comprises the abutment. 

14. The assembly of claim 13, wherein the threaded body 
portion is configured Such that when the lever bypasses the 
abutment, the cross-sectional area of the channel does not 
change. 

15. An assembly comprising a torque fitting, a length of 
tubing, and a compressible ferrule, wherein: 

the torque fitting comprises a threaded body portion, a 
torque-limiting body portion, and a channel; 

the threaded body portion comprises a compressing edge 
on the underside of the threaded body portion; 

the threaded body portion comprises mechanical threads 
on an outer surface of the threaded body portion; 

the threaded body portion and the torque-limiting body 
portion are arranged concentrically along a longitudinal 
axis of the fitting: 

the channel is oriented along the longitudinal axis of the 
fitting and defines a cross-sectional area sufficient to 
accommodate the length of tubing along the longitudinal 
aX1S, 

the threaded body portion comprises a lever; 
the torque-limiting body portion comprises an abutment; 
the lever comprises a first arresting Surface and a yielding 

Surface; 
the abutment comprises a second arresting Surface and an 

engaging Surface; 
the lever and the abutment are configured such that the 

yielding Surface of the lever and the engaging Surface of 
the abutment engage when torque below a threshold 
level is applied in rotating the torque-limiting body por 
tion in a compressive direction of rotation; 

the lever and the abutment are further configured such that 
the engaging Surface contacts the yielding Surface and 
the lever deflects an amount sufficient to allow the lever 
to bypass the abutment when torque above the threshold 
level is applied in rotating the torque-limiting body por 
tion in the compressive direction of rotation; 

the deflection of the lever by the abutment causes the lever 
to flex toward the threaded body portion and away from 
the torque-limiting body portion; 

the lever is configured with a degree of elasticity sufficient 
to enable repetitive flexion of the lever, 

the threaded body portion is configured such that when the 
lever bypasses the abutment, the cross-sectional area of 
the channel does not change; 

the first and second arresting Surfaces are configured to 
arrest relative rotation between the threaded body por 
tion and the torque-limiting body portion when engaged; 

the length of tubing is accommodated by the channel of the 
torque fitting; and 

the compressible ferrule is applied to an end of the length of 
tubing such that the compressible ferrule is positioned to 
cooperate with the torque fitting to prevent fluid leakage 
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when the assembly is applied to a fluid-handling device 
having an interiorly disposed threaded Surface. 

16. The assembly of claim 15, wherein: 
the assembly further comprises the fluid-handling device, 

and the fluid-handling device comprises a port; and 
the compressible ferrule is positioned to cooperate with the 

torque fitting to prevent fluid leakage at an interface of 
the ferrule with the port. 

17. The assembly of claim 15, wherein the assembly is 
configured such that: 

the compressible ferrule comprises a cone-shaped portion, 
a sealing portion, and a channel defining a cross-sec 
tional area sufficient to accommodate the length of tub 
1ng 

the end of the length of tubing is accommodated by the 
channel of the compressible ferrule; and 

an end of the channel of the torque fitting adjacent to the 
compressing edge of the threaded body portion is con 
figured to accommodate at least a portion of the cone 
shaped portion of the compressible ferrule such that the 
compressible ferrule is positioned to cooperate with the 
torque fitting to compress the cone-shaped portion of the 
compressible ferrule to grip the end of the length of 
tubing and to compress the sealing portion of the com 
pressible ferrule to prevent fluid leakage when the 
assembly is applied to the fluid-handling device. 

18. The assembly of claim 15, wherein: 
the compressible ferrule comprises a lock ring, a compress 

ible body portion, a compressible flared end portion, and 
a channel; 

the lock ring is configured to clamp about an exterior 
surface of the compressible body portion such that the 
compressible body portion grips an exterior Surface of 
the length of tubing; and 

the channel of the compressible ferrule defines a cross 
sectional area Sufficient to accommodate the length of 
tubing. 

19. The assembly of claim 18, wherein the assembly is 
configured such that: 

the end of the length of tubing is accommodated by the 
channel of the compressible ferrule: 

the lock ring is clamped about the exterior surface of the 
compressible body portion such that the compressible 
body portion grips the exterior surface of the end of the 
length of tubing; and 

the compressible ferrule is positioned such that the lock 
ring of the compressible ferrule and the compressing 
edge of the threaded body portion of the torque fitting 
cooperate to compress the compressible flared end por 
tion of the compressible ferrule to prevent fluid leakage 
when the assembly is applied to the fluid-handling 
device. 
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20. The assembly of claim 15, wherein: 
the compressible ferrule comprises a casing, a compress 

ible portion, and a channel; 
the casing is configured to encase a substantial portion of a 

compressible portion and to engage the exterior Surface 
of the length of tubing such that the compressible por 
tion grips the exterior Surface of the length of tubing; 

the compressible portion comprises a compressible sealing 
end exposed from the casing; and 

the channel of the compressible ferrule defines a cross 
sectional area Sufficient to accommodate the length of 
tubing. 

21. The assembly of claim 20, wherein the assembly is 
configured such that: 

the end of the length of tubing is accommodated by the 
channel of the compressible ferrule: 

the casing of the compressible ferrule is engaged to the end 
of the length of tubing: 

the compressible ferrule is positioned Such that the casing 
of the compressible ferrule and the compressing edge of 
the threaded body portion of the torque fitting cooperate 
to compress the compressible sealing end of the com 
pressible portion of the compressible ferrule to prevent 
fluid leakage when the assembly is applied to the fluid 
handling device. 

22. The assembly of claim 15, wherein the assembly is 
configured such that: 

the compressible ferrule comprises an inserting portion, a 
coupling portion, a compressible portion, a rim defining 
a separation between the inserting portion and the cou 
pling portion, and a channel oriented along the longitu 
dinal axis of the compressible ferrule: 

the inserting portion of the compressible ferrule is inserted 
into a channel at the end of the length of tubing; 

the coupling portion of the compressible ferrule is posi 
tioned to couple the length of tubing to the fluid-han 
dling device; 

the channel of the compressible ferrule is configured to 
permit the passage of fluids therethrough; 

the compressible portion of the compressible ferrule is 
positioned about an exterior Surface of the coupling 
portion and abuts the rim; and 

the rim is positioned to cooperate with the compressing 
edge of the threaded body portion of the torque fitting to 
compress the compressible portion to prevent fluid leak 
age when the assembly is provided to the fluid-handling 
device. 

23. The assembly of claim 15, wherein the compressible 
ferrule is configured Such that at least a portion of the com 
pressible ferrule is radially compressible under a degree of 
compression. 


